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(57) ABSTRACT

A cartridge removably mountable to an image forming appa-
ratus, including: a developing unit having a developing roller;
two support mechanisms each configured to rotatably support
the developing unit by a rotary shaft at an each end of the
cartridge; and a biasing member provided on one support
mechanism and configured to apply a biasing force to bring
the roller into contact with a photosensitive drum, wherein a
force against the biasing force is applied to the developing
unit to rotate the developing unit to separate the roller from
the drum, and in a projection plane orthogonal to the rotary
shaft, an action point on which the biasing force acts is
arranged between a first line connecting rotation centers of
the roller and the drum and a second line passing through the
support shaft in parallel with a slide direction of the support
shaft slidably supported by the one support mechanism.

20 Claims, 11 Drawing Sheets
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CARTRIDGE AND IMAGE FORMING
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cartridge and an image
forming apparatus.

2. Description of the Related Art

Hitherto, in image forming apparatus using an electropho-
tographic image forming process, there has been employed a
process cartridge system in which photosensitive drums as
image bearing members and developing rollers as developer
carrying members are removable from an image forming
apparatus main body. This process cartridge system allows
users themselves to perform maintenance of the apparatus
without an assist from service engineers. Thus, this process
cartridge system has been widely used in image forming
apparatus.

In this system, during image formation, the developing
rollers are biased with a predetermined pressure toward the
photosensitive drums. In this state, in a contact development
system in which development is performed by bringing the
developing rollers into contact with the photosensitive drums,
elastic layers of the developing rollers are brought into con-
tact with surfaces of the photosensitive drums with a prede-
termined pressure. Thus, when the process cartridges
mounted to the image forming apparatus main body are not
used over a long period of time, the elastic layers of the
developing rollers may be deformed. As a result, a density
unevenness of images may occur at the time of development.

Further, the developing rollers are held in contact with the
photosensitive drums, and hence developer adhering to the
developing rollers may be unnecessarily transferred onto the
photosensitive drums. In addition, also when the photosensi-
tive drums and the developing rollers are rotated in contact
and rubbed against each other without performing develop-
ment, deterioration of the photosensitive drums, the develop-
ing rollers, and the developer may be deteriorated.

In view of the circumstances, there has been proposed an
image forming apparatus including a mechanism configured
to act on the process cartridges so as to separate the photo-
sensitive drums and the developing rollers apart from each
other in the state in which image formation is not performed
(Japanese Patent Application Laid-Open No. 2007-213025).
Inalongitudinal direction of each ofthe photosensitive drums
of this image forming apparatus, a separation mechanism
(part of the apparatus main body, which applies a force for
separating the developing roller from the photosensitive
drum) is provided on one end side, and an abutment mecha-
nism (a mechanism configured to bring the developing roller
into contact with the photosensitive drum) is provided on
another end side.

However, in the related-art arrangement of the abutment
mechanism (such as a pressurizing spring), a great force may
be required for separating the developing roller apart from the
photosensitive drum.

According to Japanese Patent Application Laid-Open No.
2007-213025, as illustrated in FIG. 12, a force of a pressur-
izing spring 203 is applied in the direction “h” about a rocking
center 205 of a developing unit. This force causes the devel-
oping unit to rock, thereby bringing a developing roller 202
into contact with a photosensitive drum 201. Meanwhile,
when a force from a mechanism of the apparatus main body is
received by a receiving member 204, a force in a direction
reverse to the direction “h” needs to be applied about the
rocking center 205 against the force of the pressurizing spring
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203. When the force in the reverse direction is greater, a motor
with higher output needs to be selected as a drive source. As
a result, increase in cost and size of the apparatus main body
may occur.

Ina cartridge including an abutment and separation mecha-
nism for the photosensitive drum and the developing roller,
there is a demand to reduce a force that is necessary for
separating the photosensitive drum and the developing roller
apart from each other.

SUMMARY OF THE INVENTION

In view of the above-mentioned problem, a configuration
disclosed in one embodiment of the present application is
attained by improving the above-mentioned related art. As a
representative configuration disclosed in the one embodiment
of the present application, there is provided a cartridge
removably mountable to a main body of an image forming
apparatus, the cartridge comprising:

a developing unit having a developing roller configured to
perform development in contact with a photosensitive drum;

two support mechanisms each configured to rotatably sup-
port the developing unit by a rotary shaft at an each end of
both ends of the cartridge in a direction parallel to a rotary
shaft of the developing roller; and

a biasing member provided on a same side as one of the two
support mechanisms with respect to the developing unit, the
biasing member being configured to apply a biasing force to
the developing unit so as to bring the developing roller into
contact with the photosensitive drum,

wherein, when a force against the biasing force is applied
to the developing unit, the developing unit is rotated about the
support shaft so that the developing roller is separated from
the photosensitive drum,

wherein the one of the two support mechanisms has a
bearing configured to hold the support shaft in a manner that
the support shaft is slidable in a plane orthogonal to the
support shaft, and

wherein, in a projection plane, onto which structural mem-
bers of the cartridge are projected, orthogonal to the rotary
shaft of the developing roller, an action point at which the
biasing force of the biasing member acts on the developing
unit is arranged in a region between a first straight line con-
necting a rotation center of the developing roller and a rota-
tion center of the photosensitive drum, and a second straight
line passing through the support shaft and being parallel to a
slide direction of the support shaft.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic side view illustrating a posture of a
developing device at a time when the developing device per-
forms image formation according to an embodiment.

FIG. 2 is a schematic sectional view of an image forming
apparatus according to the embodiment.

FIG. 3 is a schematic sectional view of a process cartridge
according to the embodiment.

FIG. 4 is a schematic perspective view of the process
cartridge according to the embodiment.

FIG. 5 is an exploded perspective view of the developing
device according to the embodiment.

FIG. 6 is a schematic perspective view illustrating a
method of coupling a cleaning unit and the developing device
with each other according to the embodiment.
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FIG. 7 is another schematic perspective view illustrating
the method of coupling the cleaning unit and the developing
device with each other according to the embodiment.

FIG. 8 is a schematic side view illustrating how the devel-
oping device is separated from a photosensitive drum.

FIG. 9 is a schematic side view of a state in which the
developing device is separated from the photosensitive drum.

FIG. 10 is a schematic view of a modification.

FIG. 11 is a schematic view of another modification.

FIG. 12 is a schematic view of the related art.

DESCRIPTION OF THE EMBODIMENTS

Now, an exemplary embodiment will be described in detail
with reference to the accompanying drawings. Note that,
dimensions, materials, shapes, relative positional relation-
ships, and the like of components described in the embodi-
ment may be changed as appropriate in accordance with
structures or various conditions of apparatus to which the
present invention is applied. In other words, the scope of the
present invention may not be limited to the embodiment
described below.

The present invention relates to an image forming appara-
tus (electrophotographic image forming apparatus) using an
electrophotographic printing method, and to a developing
device and a process cartridge that are used therein. Note that,
the electrophotographic image forming apparatus refers to an
apparatus configured to form images onto recording materials
by using an electrophotographic printing method. Examples
of'the electrophotographic image forming apparatus include a
copying machine, a printer (such as a laser beam printer and
an LED printer), a facsimile machine, and a word processor.
The process cartridge (cartridge) refers to a cartridge into
which an electrophotographic photosensitive member (here-
inafter referred to as “photosensitive drum”) as an image
bearing member and at least one of process units configured
to act onthe photosensitive drum are integrated. The cartridge
is removably mountable to a main body of the electrophoto-
graphic image forming apparatus. Examples of the process
units include a charging unit, a developing unit, and a clean-
ing member. The developing device refers to a device to be
used for developing a latent image on the photosensitive
drum. The developing device may serve as a part of the
process cartridge, or independently serve as the cartridge
(developing cartridge) itself that is removably mountable to
the main body of the electrophotographic image forming
apparatus. It is preferred that, as described below, the car-
tridge (developing cartridge) in this case include a developing
device 4, a drive-side cover member 124, and a non-drive-side
cover member 125. The developing device is configured to
perform a developing action in contact with or in the vicinity
of the photosensitive drum. In a state in which image forma-
tion is not performed prior to use, or during storage, the
developing device is kept away from the photosensitive drum
unlike at the time of the developing action.

EMBODIMENT

(1) Overall Structure and Operation of Image
Forming Apparatus

First, an overall structure and operation of an image form-
ing apparatus according to the embodiment will be described
with reference to FIG. 2. FIG. 2 is a schematic sectional view
of'an image forming apparatus 100 according to the embodi-
ment.
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The image forming apparatus 100 according to the
embodiment is a laser beam printer configured to form full-
color images onto recording media (hereinafter referred to as
“recording materials”) P such as paper by using an electro-
photographic process.

The image forming apparatus 100 according to the
embodiment includes, as a plurality of image forming por-
tions, a first image forming portion (station) SY, a second
image forming portion (station) SM, a third image forming
portion (station) SC, and a fourth image forming portion
(station) SK. The first image forming portion SY, the second
image forming portion SM, the third image forming portion
SC, and the fourth image forming portion SK respectively
form images of yellow (Y), magenta (M), cyan (C), and black
X.

In the embodiment, the first image forming portion SY, the
second image forming portion SM, the third image forming
portion SC, and the fourth image forming portion SK each
have substantially the same configuration and perform sub-
stantially the same operation, and are different from each
other only in color of toner to be used as developer. Thus,
unless otherwise distinguished, suffixes Y, M, C, and K indi-
cating correspondences to respective colors are omitted, and
the image forming portions are comprehensively described.

Note that, in the image forming apparatus 100 according to
the embodiment, a right side in FIG. 2, on which an apparatus
openable and closable door 13 is provided, is referred to as the
front (front surface), and a surface on the opposite side of the
front is referred to as the rear (rear surface). Further, with
respect to the front of the image forming apparatus 100, a
right side is defined as a drive side, and a left side is defined as
a non-drive side.

The image forming apparatus 100 according to the
embodiment employs a process cartridge system. Process
cartridges 120 are mounted in a removable manner to the
main body (hereinafter referred to as the apparatus main
body) 110 of the image forming apparatus 100. With this,
images can be formed onto the recording materials P.

In the apparatus main body 110, a first process cartridge
120Y, a second process cartridge 120M, a third process car-
tridge 120C, and a fourth process cartridge 120K are arranged
substantially in a horizontal direction. The first process car-
tridge 120Y, the second process cartridge 120M, the third
process cartridge 120C, and the fourth process cartridge
120K each have a similar electrophotographic process
mechanism, and respectively contain toners of different col-
ors.

A rotational driving force is transmitted from a drive output
portion (not shown) of the apparatus main body 110 to the
process cartridge 120. Further, a bias voltage (such as charg-
ing bias and developing bias) is supplied from a bias power
source (not shown) of the apparatus main body 110 to the
process cartridge 120.

FIG. 3 is a schematic sectional view of the process car-
tridge 120 according to the embodiment.

The process cartridge 120 according to the embodiment
includes a photosensitive drum 1 as a drum-shaped photosen-
sitive member and process units to act on the photosensitive
drum 1. In the embodiment, the photosensitive drum 1 is an
organic photosensitive drum having a photosensitive layer
made of an organic photoconductor (OPC). Further, in the
embodiment, the process cartridge 120 includes, as the pro-
cess units, the charging unit, the developing unit, and the
cleaning member. Specifically, a charging roller 2 as a roller-
shaped charging member is provided as the charging unit.
Further, a cleaning blade 61 is provided as the cleaning mem-
ber, and the developing device 4 including a developing roller
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41 as a roller-shaped developer carrying member is provided
as the developing unit. The developing device 4 further
includes a supply roller 42 as a developer supply member and
a developing blade 43 as a developer regulating member.
More specific configuration of the process cartridge 120 will
be described below.

The first process cartridge 120Y contains a toner of yellow
(Y) in a developing frame 44 so as to form a toner image of
yellow onto the surface of the photosensitive drum 1. The
second process cartridge 120M contains a toner of magenta
(M) in the developing frame 44 so as to form a toner image of
magenta onto the surface of the photosensitive drum 1. The
third process cartridge 120C contains a toner of cyan (C) in
the developing frame 44 so as to form a toner image of cyan
onto the surface of the photosensitive drum 1. The fourth
process cartridge 120K contains a toner of black (K) in the
developing frame 44 so as to form a toner image of black onto
the surface of the photosensitive drum 1.

In the apparatus main body 110, a laser scanner unit 3 as an
exposure unit is provided above the first process cartridge
120Y, the second process cartridge 120M, the third process
cartridge 120C, and the fourth process cartridge 120K. This
laser scanner unit 3 outputs laser beams in accordance with
image information. Those laser beams pass through exposure
window portions 123 of the process cartridges 120 so as to
scan and expose the surfaces of the photosensitive drums 1.

Further, in the apparatus main body 110, an intermediate
transfer unit 7 is arranged so as to face the first process
cartridge 1207, the second process cartridge 120M, the third
process cartridge 120C, and the fourth process cartridge
120K (in the embodiment, below the process cartridges 120).
The intermediate transfer unit 7 includes an intermediate
transfer belt 71, which is a flexible endless-belt, as an inter-
mediate transfer member. The intermediate transfer belt 71 is
passed over a drive roller 72, a turn roller 73, and a tension
roller 74 that are provided as a plurality of support rollers. The
photosensitive drums 1 of the process cartridges 120 are
arranged so as to abut against the intermediate transfer belt
71. With this, primary transfer portions (contact portions) N1
are formed between the photosensitive drums 1 and the inter-
mediate transfer belt 71.

On an inner peripheral surface side of the intermediate
transfer belt 71, primary transfer rollers 5, which are roller-
shaped transfer members, are provided as primary transfer
members so as to face the photosensitive drums 1. The pri-
mary transfer rollers 5 are arranged so as to abut against the
photosensitive drums 1 through intermediation of the inter-
mediate transfer belt 71. Further, a secondary transfer roller 8,
which is a roller-shaped transfer member, is arranged as a
secondary transfer member so as to abut against the turn roller
73 through intermediation of the intermediate transfer belt 71.
With this, a secondary transfer portion (contact portion) N2 is
formed between the intermediate transfer belt 71 and the
secondary transfer roller 8.

A feeding unit 9 is provided on an upstream side with
respect to the secondary transfer portion N2 in a conveying
direction of the recording materials P (in the embodiment,
provided below the intermediate transfer unit 7). The feeding
unit 9 includes a feed tray 91 in which the recording materials
P are contained and stacked, and a feed roller 92. A fixing unit
10 as a fixing device and a delivery unit 11 are provided on a
downstream side with respect to the secondary transfer por-
tion N2 in the conveying direction of the recording materials
P (in the embodiment, provided on an upper part on the rear

10

15

20

25

30

35

40

45

50

55

60

65

6

side in the apparatus main body 110). A delivery tray 12 is
provided on an upper surface of the apparatus main body 110.

(2) Image Forming Operation

As an example of an image forming operation, an operation
of'forming a full-color image will be described with reference
to FIG. 2.

The photosensitive drums 1 of the process cartridges 120
are each driven to rotate in a direction indicated by the arrow
R1 in FIG. 2 at a predetermined speed (circumferential
speed). Simultaneously, the intermediate transfer belt 71 is
also driven to rotate in a direction indicated by the arrow R2
in FIG. 2 at a speed (circumferential speed) in accordance
with the speed (circumferential speed) of the photosensitive
drums 1 so that, at the primary transfer portions N1, a surface
of the intermediate transfer belt 71 is moved in the same
direction (forward direction) as that of the surfaces of the
photosensitive drums 1.

Next, the laser scanner unit 3 is driven. In synchronization
with the driving of the laser scanner unit 3, in each of the
process cartridges 120, the charging roller 2 uniformly
charges the surface of the photosensitive drum 1 with a pre-
determined polarity and electric potential. Then, the laser
scanner unit 3 scans and exposes the surfaces of the photo-
sensitive drums 1 with laser beams in accordance with image
signals of the respective colors. In this way, latent images
(electrostatic images, or electrostatic latent images) corre-
sponding to the image signals of the respective colors are
formed on the surfaces of the photosensitive drums 1.

The latent images formed on the photosensitive drums 1
are developed into toner images using the toners supplied
from the developing rollers 41 of the developing devices 4.
Note that, the developing rollers 41 are each driven to rotate at
a predetermined speed (circumferential speed) in a direction
indicated by the arrow R3 in FIG. 2.

By the electrophotographic image forming process as
described above, a yellow toner image corresponding to a
yellow component of the full-color image is formed on the
photosensitive drum 1 of the first process cartridge 120Y.
Then, the toner image is primarily transferred onto the inter-
mediate transfer belt 71 by action of the primary transfer
roller 5Y. Similarly, a magenta toner image corresponding to
amagenta component of the full-color image is formed on the
photosensitive drum 1 of the second process cartridge 120M.
Then, the toner image is primarily transferred in a superim-
posed manner onto the yellow toner image that has already
been transferred onto the intermediate transfer belt 71. Simi-
larly, a cyan toner image corresponding to a cyan component
of' the full-color image is formed on the photosensitive drum
1 of the third process cartridge 120C. Then, the toner image is
primarily transferred in a superimposed manner onto the yel-
low and magenta toner images that have already been trans-
ferred onto the intermediate transfer belt 71. Similarly, a
black toner image corresponding to a black component of the
full-color image is formed on the photosensitive drum 1 ofthe
fourth process cartridge 120K. Then, the toner image is pri-
marily transferred in a superimposed manner onto the yellow,
magenta, and cyan toner images that have already been trans-
ferred onto the intermediate transfer belt 71.

In this way, an unfixed toner image of the full-color image
formed of the four-color toner images of yellow, magenta,
cyan, and black is formed on the intermediate transfer belt 71.

Meanwhile, in the feeding unit 9, the recording materials P
are separated one by one and fed at a predetermined control
timing. At the predetermined control timing, those recording
materials P are each guided into the secondary transfer por-
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tion N2 as a contact portion between the secondary transfer
roller 8 and the intermediate transfer belt 71.

With this, the recording material P is conveyed through the
secondary transfer portion N2, and simultaneously, the four-
color toner images that are superimposed on each other on the
intermediate transfer belt 71 are secondarily transferred
sequentially onto the recording materials P in a collective
manner.

Then, the recording material P bearing the unfixed toner
image is conveyed to the fixing unit 10. Next, the toner images
on the recording material P are fixed by the fixing unit 10, and
the recording material P is then delivered onto the delivery
tray 12. Toner remaining on the photosensitive drums 1 after
the primary transfer step (after-primary-transfer residual
toner) is removed and collected from the surfaces of the
photosensitive drums 1 by the cleaning blades 61 provided in
cleaning units 6.

(3) Configuration of Process Cartridge

Next, a configuration of the process cartridge according to
the embodiment will be described with reference to FIGS. 3
and 4. FIG. 4 is a schematic perspective view of the process
cartridge 120 according to the embodiment.

The process cartridge 120 is formed so as to extend longi-
tudinally in a horizontal direction along a rotation axis direc-
tion of the photosensitive drum 1. In a state in which the
process cartridge 120 is mounted to the apparatus main body
110, one side of the process cartridge 120 in the longitudinal
direction corresponds to the drive side, and another side
thereof corresponds to the non-drive side. The process car-
tridge 120 includes the cleaning unit 6, the developing unit
(developing device 4), the drive-side cover member 124, and
the non-drive-side cover member 125. The cleaning unit 6
and the developing device 4 are coupled with each other.

The cleaning unit 6 includes the photosensitive drum 1, the
charging roller 2, and the cleaning blade 61. The photosensi-
tive drum 1, the charging roller 2, and the cleaning blade 61
are mounted to a cleaning container (cleaning frame) 62 as a
frame which forms a waste toner containing portion 62a.

The charging roller 2 is in contact with the surface of the
photosensitive drum 1, and is rotated in association with
rotation of the photosensitive drum 1. Then, the charging
roller 2 charges the surface of the photosensitive drum 1 with
the supplied charging bias.

The cleaning blade 61 is fixed to the cleaning container 62.
The cleaning blade 61 is arranged so that an elastic rubber
portion at a distal end thereof (free end in a transverse direc-
tion) abuts against the photosensitive drum 1 in a counter
direction to the rotation direction of the photosensitive drum
1. At the time of image formation, the cleaning blade 61
cleans the surface of the photosensitive drum 1 by scraping
off the after-transfer residual toner remaining on the rotated
photosensitive drum 1. The cleaning blade 61 is arranged so
that the distal end thereof abuts against the surface of the
photosensitive drum 1 with a predetermined pressure, to
thereby more reliably scrape off the after-transfer residual
toner.

After the after-transfer residual toner is scraped off from
the surface of the photosensitive drum 1 by the cleaning blade
61, the after-transfer residual toner is collected as waste toner
into the waste toner containing portion 62a formed in the
cleaning container 62.

(4) Configuration of Developing Device
Next, a configuration of the developing device according to

the embodiment will be described with reference to FIGS. 3
and 5.
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FIG. 5 is an exploded perspective view of the developing
device 4 according to the embodiment.

The developing device 4 is formed into an oblong shape of
which a longitudinal direction is a rotation axis direction
(rotary shaft direction) of the developing roller 41. In a state
in which the developing device 4 is arranged in the apparatus
main body 110, one side of the developing device 4 in the
longitudinal direction corresponds to the drive side, and
another side thereof corresponds to the non-drive side.

The developing roller 41 and the supply roller 42 are
mounted to the developing frame 44 forming a toner contain-
ing portion 44a. Both ends of a rotary shaft 41a of the devel-
oping roller 41 are supported in a freely rotatable manner
respectively by a drive-side bearing member 45 and a non-
drive-side bearing member 46 mounted to a drive-side end
and a non-drive-side end of the developing frame 44. Simi-
larly, both ends of arotary shaft 42a of the supply roller 42 are
supported in a freely rotatable manner respectively by the
drive-side bearing member 45 and the non-drive-side bearing
member 46. The drive-side bearing member 45 and the non-
drive-side bearing member 46 are fixed integrally to the
developing frame 44.

In the embodiment, in the developing roller 41, an elastic
layer 415 having an appropriate conductivity is formed
around the rotary shaft (core member or metal core) 41a made
of'a metal such as stainless steel. The elastic layer 415 is made
of'a rubber material. Examples of the rubber material include
a silicon rubber, a urethane rubber, an acrylic rubber, a natural
rubber, and an ethylene propylene diene rubber (EPDM). An
electrical resistance value of the elastic layer 415 can be
adjusted by dispersing carbon particles, carbon resin par-
ticles, metal particles, an ion conductive agent, and the like.

On an outside with respect to the drive-side bearing mem-
ber 45 of the developing device 4 in the longitudinal direction,
a developing roller gear 41¢ is mounted to the drive-side end
of the rotary shaft 41a of the developing roller 41. Similarly,
on the outside with respect to the drive-side bearing member
45 of the developing device 4 in the longitudinal direction, a
supply roller gear 425 is mounted to the drive-side end of the
rotary shaft 42a of the supply roller 42. The developing roller
gear 41¢ and the supply roller gear 4256 mesh with a develop-
ing drive input gear 47 as a drive transmission portion that is
supported in a freely rotatable manner by the drive-side bear-
ing member 45.

The developing drive input gear 47 includes a drive input
coupling 47a. This drive input coupling 47a is engaged with
a drive output coupling (not shown) on the apparatus main
body 110 so that a driving force of a drive motor (not shown)
of the apparatus main body 110 is transmitted to the devel-
oping drive input gear 47. With this, the driving force is
transmitted to the developing roller 41 and the supply roller
42 through intermediation of the developing roller gear 41c¢
and the supply roller gear 425, and the developing roller 41
and the supply roller 42 are driven to rotate at predetermined
speeds. The developing roller 41 is driven to rotate in the
direction indicated by the arrow R3 in FIG. 3, and the supply
roller 42 is driven to rotate in a direction indicated by the
arrow R4 in FIG. 3. The developing roller 41 and the supply
roller 42 are held in contact with each other, and surfaces
thereof are moved in mutually reversed directions at a contact
portion therebetween.

The developing blade 43 is an elastic thin metal plate
having a thickness of approximately 0.1 mm. The developing
blade 43 is arranged so that a distal end thereof (free end in the
transverse direction) abuts against the developing roller 41 in
a counter direction to the rotation direction of the developing
roller 41.
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At a drive-side end of the developing device 4 in the lon-
gitudinal direction, a drive-side supply roller shaft seal (here-
inafter referred to as “drive-side seal”) 50R is mounted to an
exposed part of the rotary shaft 42a of the supply roller 42,
which is exposed to an outside of the developing frame 44.
Further, at a non-drive-side end of the developing device 4 in
the longitudinal direction, a non-drive-side supply roller shaft
seal (hereinafter referred to as “non-drive-side seal”) 50L is
mounted to another exposed part of the rotary shaft 42a of the
supply roller 42, which is exposed to the outside of the devel-
oping frame 44. With this, toner leakage through gaps
between the developing frame 44 and the rotary shaft 42a is
prevented.

At the time of image formation, the developing roller 41
and the supply roller 42 are driven as described above so that
the supply roller 42 and the developing roller 41 rub against
each other while being rotated. With this, the toner in the
developing frame 44 is carried on the developing roller 41.

The developing blade 43 is configured to regulate a thick-
ness of a toner layer formed on a peripheral surface of the
developing roller 41 and to give an electrical charge to the
toner by an abutment pressure against the developing roller 41
that causes triboelectric charging between the developing
blade 43 and the developing roller 41.

Then, at a contact portion A between the developing roller
41 and the photosensitive drum 1, the electrically charged
toner on the developing roller 41 adheres onto the latent
image on the photosensitive drum 1. With this, the latent
image on the photosensitive drum 1 is developed into a toner
image.

(5) A Method of Coupling Cleaning Unit and
Developing Device with Each Other

Next, a method of coupling the cleaning unit 6 and the
developing device 4 with each other according to the embodi-
ment will be described with reference to FIGS. 6 and 7.

FIGS. 6 and 7 are each a schematic perspective view illus-
trating the method of coupling the cleaning unit 6 and the
developing device 4 with each other according to the embodi-
ment. FIG. 6 is a schematic perspective view as viewed from
the drive side of the process cartridge 120 in the longitudinal
direction. FIG. 7 is another schematic perspective view as
viewed from the non-drive side of the process cartridge 120 in
the longitudinal direction.

A drive-side end member 1a is mounted to a drive-side end
of'the photosensitive drum 1 in the longitudinal direction. The
drive-side end member 1a includes a drive input coupling 1al
and a shaft portion 142. The drive input coupling 1al is
engaged with the drive output coupling (not shown) on the
apparatus main body 110, and receives the driving force of the
drive motor (not shown) of the apparatus main body 110.
Further, a non-drive-side end member 15 is mounted to a
non-drive-side end of the photosensitive drum 1 in the longi-
tudinal direction. This non-drive-side end member 15
includes a shaft portion 151.

The drive-side cover member 124 supports the shaft por-
tion 1a2 of the drive-side end member 1a in a rotatable
manner with a drive-side photosensitive drum bearing portion
124b. The non-drive-side cover member 125 supports the
shaft portion 151 of the non-drive-side end member 15 in a
rotatable manner with a non-drive-side photosensitive drum
bearing portion 1255. The drive-side cover member 124 and
the non-drive-side cover member 125 are fixed to the cleaning
container 62.

A gear holding member 49 fixed integrally to the develop-
ing frame 44 is provided at the drive-side end of the develop-
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ing device 4 in the longitudinal direction. The gear holding
member 49 is fixed integrally to the developing frame 44
together with the drive-side bearing member 45 configured to
support the developing roller 41 and the supply roller 42.
Further, at the non-drive-side end of the developing device 4
in the longitudinal direction, the non-drive-side bearing
member 46 configured to support the developing roller 41 and
the supply roller 42 is fixed integrally to the developing frame
44.

The gear holding member 49 supports, together with the
drive-side bearing member 45 in a rotatable manner, the
developing drive input gear 47 including the above-men-
tioned drive input coupling 47a configured to receive the
driving force from the apparatus main body 110 to the devel-
oping device 4 (FIG. 6). A cylindrical support shaft (support
mechanism) 49q is provided on a side surface of the gear
holding member 49, which is positioned on the outside of the
developing device 4 in the longitudinal direction. The support
shaft 494 is fitted into a support hole 124a of the drive-side
cover member 124. With this, the gear holding member 49 is
supported in a rotatable manner by the drive-side cover mem-
ber 124.

An oblong hole (elongated hole, groove-shaped portion)
46a as a bearing is formed through a side surface of the
non-drive-side bearing member 46, which is positioned on
the outside of the developing device 4 in the longitudinal
direction. A cylindrical support shaft 125a of the non-drive-
side cover member 125 is fitted into the oblong hole 46a. With
this, the non-drive-side bearing member 46, that is, the devel-
oping device 4 is supported in a rotatable and slidable manner
by the non-drive-side cover member 125. A longitudinal
direction of the oblong hole 46a corresponds to a slidable
direction (slide direction) of the developing device 4. Note
that, the support shaft 1254 and the oblong hole 46a corre-
spond to a support mechanism. In other words, the oblong
hole 464 allows the support shaft 1254 to be held in a slidable
manner in a plane orthogonal to the support shaft 1254.

In this way, the developing device 4 is supported in a
rotatable (rockable) manner by the drive-side cover member
124 and the non-drive-side cover member 125, or supported
in a slidable manner by the oblong hole 46a. A distance
between the developing roller 41 and the photosensitive drum
1 can be changed by rotating or sliding the developing device
4. The change of the distance and motions of the developing
device 4 at the time of the rotation and the sliding will be
described in detail below.

(6) Methods of Pressurizing and Separating
Developing Roller

Next, how the developing device 4 is pressurized according
to the embodiment will be described in detail with reference
to FIGS. 1, 8, and 9.

FIG. 1 is a schematic side view illustrating a posture (first
position) of the developing device 4 according to the embodi-
ment at the time when the developing device 4 performs
image formation. FIG. 8 is a schematic side view illustrating
how the developing device 4 is separated from the photosen-
sitive drum 1 as viewed from the non-drive side. FIG. 9 is a
schematic side view illustrating a state (second posture) in
which the developing device 4 has been separated from the
photosensitive drum 1 as viewed from the non-drive side.
Note that, in FIGS. 1, 8, and 9, for the sake of convenience of
description, the non-drive-side cover member 125 is not illus-
trated, and partially indicated by the two-dot chain line. Fur-
ther, in the description below with reference to the drawings,
directions, angles, lengths, and the like of the components
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correspond to those in a projection view (projection plane)
orthogonal to the rotary shaft of the developing roller 41.

In the embodiment, in the state illustrated in FIG. 1, a
center 46x of the oblong hole 46a is arranged at the substan-
tially same position as that of a center of the support shaft
125a. In addition, a straight line D3 extending in the longitu-
dinal direction (major axis direction) of the oblong hole 464
is set to extend in the same direction as that of a straight line
D1 connecting a rotation center 1¢ of the photosensitive drum
1 and a rotation center 41d of the developing roller 41 to each
other. In other words, the straight line D3 and the straight line
D1 are (substantially) parallel to each other. Note that, the
straight line D1 corresponds to a first straight line, and the
straight line D3 corresponds to a second straight line passing
through the center ofthe support shaft 125 and being parallel
to a slide direction of the support shaft 125a.

The non-drive-side bearing member 46 having the oblong
hole 46a is fixed integrally to the developing device 4.

In the embodiment, a pressurizing spring 55 is provided as
a biasing member configured to bias the developing device 4
toward the photosensitive drum 1. In other words, the pres-
surizing spring 55 applies a biasing force to the developing
device 4 so as to bring the developing roller 41 into contact
with the photosensitive drum 1.

In the embodiment, an extension spring having one end
hooked on a spring hook portion 464 provided to the non-
drive-side bearing member 46, and another end hooked on a
spring hook portion 125¢ provided to the non-drive-side
cover member 125 is used as the pressurizing spring 55. Note
that, the spring hook portion 464 corresponds to an action
point at which the biasing force of the pressurizing spring 55
acts on the developing device 4.

In addition, a straight line D2 connecting the two points at
which the pressurizing spring 55 is hooked (straight line
connecting a center of the spring hook portion 464 and a
center of the spring hook portion 125¢ to each other) is sub-
stantially parallel to the above-mentioned straight line D1
connecting the rotation center 1¢ of the photosensitive drum
1 and the rotation center 41d of the developing roller 41 to
each other. Note that, the straight line D2 corresponds to a
straight line parallel to a direction in which the pressurizing
force of the pressurizing spring 55 acts on the spring hook
portion 464.

Further, in the embodiment, the pressurizing spring 55 is
arranged in a region between the straight line D1 connecting
the rotation center 1c of the photosensitive drum 1 and the
rotation center 41d of the developing roller 41 to each other
and the straight line D3 extending in the longitudinal direc-
tion of the oblong hole 46a. A force F3, that is, the pressur-
izing force (biasing force, or spring force) of the pressurizing
spring 55 acts so as to pull the developing device 4 toward the
photosensitive drum 1. In the embodiment, the pressurizing
spring 55 is arranged in the region between the straight line
D1 and the straight line D3, but the embodiment is not limited
thereto. The spring hook portion 464 at which the biasing
force of the pressurizing spring 55 acts only needs to be
arranged in the region.

In this state, the oblong hole 464 of the developing device
4, into which the support shaft 1254 of the non-drive-side
cover member 125 is fitted, is not regulated by the support
shaft 125q¢. With this, the developing device 4 is movable
(slidable) with respect to the non-drive-side cover member
125.

In this way, a magnitude F1 of a force (contact force) that
causes the photosensitive drum 1 and the developing roller 41
to be held in contact with each other is set to be substantially
equal to the force F3 generated by the pressurizing spring 55.
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Next, with reference to FIG. 8, how the developing device
4 is separated from the photosensitive drum 1 will be
described. The developing device 4 is separated from the
photosensitive drum 1 by a force applied from a separation
operation portion 15a of a separation operation member 15
provided in the image forming apparatus 100. The developing
device 4 receives the force at a separation-force receiving
portion (receiving portion) 45a of the drive-side bearing
member 45. In this case, the force for separating the devel-
oping device 4 from the photosensitive drum 1 is applied to
the developing device 4 against the pressurizing force of the
pressurizing spring 55.

In the embodiment, in order to separate the four process
cartridges 120 with a single component, the separation opera-
tion member 15 is a unitary structure in which four separation
operation portions 15a are coupled with each other by a
coupling portion 155.

When the separation operation member 15, which is out of
contact with the separation-force receiving portion 45a (FIG.
1), is moved in a direction indicated by the arrow D4 (FIG. 8),
the separation operation portion 15« is brought into contact
with the separation-force receiving portion 45q of the drive-
side bearing member 45. With this, an actuating force F5 is
generated to cause the developing device 4 to be moved in the
direction indicated by the arrow D4.

Meanwhile, the force F3 is applied from the pressurizing
spring 55 to the developing device 4. With this, the developing
device 4 is rotated in the direction D5 about a contact portion
B between the developing roller 41 and the photosensitive
drum 1. Note that, the oblong hole 46a is regulated by the
support shaft 125a. As a result, the developing device 4 slides
along the oblong hole 464 until the support shaft 125q abuts
against a left end 46¢ of the oblong hole 46a.

Next, the separation operation member 15 is moved further
in the direction indicated by the arrow D4. In conjunction
therewith, the separation operation portion 15a exerts the
actuating force F5 to further move the separation-force
receiving portion 45a. In this state, the oblong hole 464 can-
not be moved in the direction D5 any further. Thus, as illus-
trated in FIG. 9, the entire developing device 4 is rotated about
the support shaft 125q in the direction D6. In this way, the
developing roller 41 is separated from the photosensitive
drum 1 by a preset gap E.

In this context, a magnitude of a force that is necessary for
separating the developing device 4 will be described.

In the state of FI1G. 9, the support shaft 1254 and the spring
hook portion 46d are separated from each other by a distance
rl. Further, in the state of FIG. 9, an angle 61 is formed
between the straight line D2 and a tangent t1 of an imaginary
circle having a radius rl about the support shaft 125a, the
tangent t1 passing through the spring hook portion 464.

A moment M3 to be generated by the pressurizing spring
55 at the time of rotating the developing device 4 in the
direction D7 (tangential direction of the imaginary circle
having the radius r1) is represented by the following expres-
sion.

M3=F3 cos 01xrl

Meanwhile, a moment M4 to be generated by the separa-
tion operation member 15 at the time of rotating the develop-
ing device 4 is equal to the moment M3, and is represented by
the following expression. Note that, the support shaft 125q
and the separation-force receiving portion 45a are separated
from each other by a distance r2.

MA=F5xr2
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A force F5 necessary for maintaining the state illustrated in
FIG. 9, that is, necessary for establishing the relationship that
the moment M3 is equal to the moment M4 is represented by
the following expression.

rl Expression 1
F5 = F3Xcosfl X 3
¥

In the embodiment, the spring hook portions are arranged
so that the angle 01 is approximately 60°, and that a ratio of
the distance rl and the distance r2 is 1:3.

When this arrangement is applied to Expression 1, the
force F5 to be generated by the separation operation member
15 at the time of separating the developing device 4 is repre-
sented by the following expression.

! 1
F5 = F3xcos60 ><§ :F?’XE

In this way, the force F5 can be reduced down to % of the
actuating force of the pressurizing spring 55 in action.

Asunderstood from Expression 1, as the angle 61 (61<90°
is set to be larger, the force F5 can be further reduced. Further,
in consideration of an angle to be formed between a line
connecting the center of the support shaft 125a and the center
of the spring hook portion 464 to each other and the straight
line D2, it is preferred that the angle be set to be smaller than
90°. As the angle is set to be smaller, the force F5 can be
further reduced. Further, also by setting the distance r2 to be
larger than the distance rl, the force F5 can be further
reduced. In addition, also by setting the distance r2 to be
larger than a distance from the support shaft 125a to the
rotation center 414 of the developing roller 41, the force F5
can be further reduced.

In this way, the contact force that is necessary for bringing
the photosensitive drum 1 and the developing roller 41 into
contact with each other is applied, and simultaneously, a force
for separating the developing device 4 from the photosensi-
tive drum 1 can be further reduced.

(Modifications)

Now, modifications will be described. In those modifica-
tions, only components that are different from those in the
embodiment described above will be described, and the com-
ponents that are the same as those in the embodiment
described above are not described.

First, with reference to FIG. 10, a configuration in which an
orientation of the oblong hole 464 is different from that in the
embodiment described above will be described.

FIG. 10 illustrates a modification in which the orientation
of'the oblong hole 46a with respect to the straight line D1 is
different from that in the embodiment described above.

In the configuration illustrated in FIG. 10, with respect to
the straight line D1, a straight line D8 extending in the lon-
gitudinal direction of the oblong hole 46« is inclined with
respect to a horizontal line (horizontal direction) H. Specifi-
cally, a side 46¢, which is closer to the photosensitive drum 1,
of the oblong hole 464 is inclined vertically downward at an
angle 62 with respect to the horizontal line H. Note that, in
FIG. 10, an angle 03 is formed by the straight line D1 and the
straight line D8, and the pressurizing spring 55 is arranged
between the straight line D8 and the straight line D1.

The developing device 4 is guided along the oblong hole
46a by a weight MD of the developing device 4, and a com-
ponent force F6 is generated in a direction parallel to the
straight line DS.
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Then, the component force F6 constitutes a part of a con-
tact force F7 for the developing roller 41 and the photosensi-
tive drum 1. Specifically, the component force F6 of the
self-weight of the developing device 4 acts in the direction
parallel to the straight line D8 (slide direction) so that the
developing roller 41 is brought into contact with the photo-
sensitive drum 1. A magnitude of the component force F6,
and a magnitude of the contact force F7 generated by the
component force F6 are represented respectively by the fol-
lowing expressions.

F6=MDxsin 02

F7=F6xcos 03=MDxsin 02xcos 03

In this way, when the angle 62 (63) of the oblong hole 464
is adjusted, the contact force F7 for the developing roller 41
and the photosensitive drum 1 can be adjusted in accordance
therewith. With this, the force of the pressurizing spring 55
can bereduced, and simultaneously, a necessary contact force
can be generated. In addition, in accordance with the reduc-
tion of the force of the pressurizing spring 55, the force that is
necessary at the time of separation can be reduced.

Further, as another modification, a configuration in which
an orientation of the pressurizing spring 55 is changed from
that in the embodiment described above will be described
with reference to FIG. 11.

FIG. 11 illustrates another modification in which the ori-
entation of the pressurizing spring 55 with respect to the
straight line D1, that is, the orientation of a straight line D11
connecting the two points on which the pressurizing spring 55
is hooked is different from that in the embodiment described
above. The one end of the pressurizing spring 55 is hooked on
the spring hook portion 464 of the developing device 4, and
the another end thereof is hooked on the spring hook portion
125¢ at a position on the straight line D11 which is inclined
vertically upward from the spring hook portion 464 at an
angle 65 with respect to the horizontal line H. Further, the
pressurizing spring 55 is arranged between a straight line D9
extending in the longitudinal direction of the oblong hole 46a
and the straight line D1.

In this configuration, an angle 04 is formed by the straight
line D1 and the straight line D11. Thus, a contact force F9 for
the developing roller 41 and the photosensitive drum 1 is
equal to a component force of a force F8 corresponding to the
pressurizing force of the pressurizing spring 55. The contact
force F9 is represented by the following expression.

F9=F8xcos 04

Further, the pressurizing spring 55 generates another com-
ponent force F10 vertically upward, which is represented by
the following expression.

F10=F8xsin 65

When the developing device 4 is large in weight, or when a
center of gravity G of the developing device 4 is separated
from the support shaft 125a as illustrated in FIG. 11, the
developing device 4 receives a force for rotating the develop-
ing device 4 about the support shaft 125¢ in a direction
indicated by the arrow D10. The force (moment about the
support shaft) is generated by gravity (self-weight of the
developing device 4), and acts in a direction in which the
developing device 4 is separated from the photosensitive
drum 1. The above-mentioned vertically upward component
force F10 acts to support the weight of the developing device
4 in a case where the developing device 4 is large in weight or
in a state in which the support shaft 1254 and the center of
gravity of the developing device 4 are separated from each
other.
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With this, the gravity to be applied to the developing device
4 is counterbalanced, and hence the photosensitive drum 1
and the developing roller 41 can be more reliably brought into
contact with each other.

Note that, in the case where the developing device 4 is large
in weight, a great frictional force is generated between the
oblong hole 46a and the support shaft 125a supporting the
developing device 4. In the configuration of FIG. 11, the
component force F10 acts to support the weight of the devel-
oping device 4. Thus, the frictional force between the support
shaft 1254 and the oblong hole 46a is suppressed, and hence
the contact force can be more efficiently applied. As a result,
unlike the case where the component force F10 does not act,
the force of the pressurizing spring 55 need not be increased
any further.

In the above-mentioned modifications, the orientation of
the oblong hole 464 and the orientation of the pressurizing
spring 55 are respectively described, but those modifications
may be combined with each other. The orientation of the
oblong hole 464 and the orientation of the pressurizing spring
55 only need to form an angle less than 90° with respect to the
straight line D1 (it suffices unless both the orientations are
orthogonal to each other). Both the orientations may be
selected as appropriate in accordance with design limitation
on the developing device.

As described above, according to the embodiment, the
support shaft 1254 configured to support the developing
device 4 is provided in a slidable manner, and the spring hook
portion 464 on which the pressurizing force of the pressuriz-
ing spring 55 acts is arranged in the region between the
straight line D1 and the straight line D3. With this, the pres-
surizing force of the pressurizing spring 55 can be caused to
efficiently act as a force for bringing the developing roller 41
into contact with the photosensitive drum 1. Meanwhile, at
the time when the developing roller 41 is separated from the
photosensitive drum 1, the developing roller 41 can be rotated
about the support shaft 1254 as a rotation center. Thus, the
force that is necessary for the separation can be set to be small.
As aresult, the contact force can be sufficiently applied in the
state in which the photosensitive drum 1 and the developing
roller 41 are in contact with each other, and simultaneously,
the developing roller 41 can be separated from the photosen-
sitive drum 1 by a smaller force.

When the force for separating the developing device 4 from
the photosensitive drum 1 can be reduced in this way, down-
sizing and power saving can be achieved in a separation drive
part of the image forming apparatus 100. As a result, cost
reduction can be achieved.

Further, in the configurations of the related art, when the
photosensitive drum 1 and the developing roller 41 are moved
from the separated state to the contact state, there is a risk in
that significant impact noise is generated at the time when the
developing roller 41 contacts the photosensitive drum 1. In
the embodiment described above, the force to be applied at
the time of transition from the separated state to the contact
state can be suppressed in comparison with that in the related-
art configurations. Thus, vibration or noise to be generated by
the impact at the time of the contact can be further suppressed.

Still further, in the state of FIG. 1, the straight line D1 and
the straight line D3 are arranged substantially parallel to each
other, and hence the developing roller 41 can be slid substan-
tially parallel to the photosensitive drum 1. In conjunction
therewith, when a force of a predetermined magnitude (F3 in
the embodiment) is applied between the photosensitive drum
1 and the developing roller 41, the force exerted at the prede-
termined magnitude can be regarded as the contact force (F1
in the embodiment) (without loss of the force). In addition,
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the straight line D1 and the straight line D2 are substantially
parallel to each other, and hence the force that is necessary as
the contact force for bringing the photosensitive drum 1 and
the developing roller 41 into contact with each other, and the
force to be generated by the pressurizing spring 55 (pressur-
izing force) can be generated substantially in the same direc-
tion. With this, the contact force can be more reliably (effi-
ciently) applied.

Lastly, effects of the embodiment disclosed in the present
application can be summarized as follows. According to the
embodiment disclosed in the present application, in the car-
tridge including a contact-separation mechanism for the pho-
tosensitive drum and the developing roller, the force that is
necessary at the time of separating the photosensitive drum
and the developing roller from each other can be reduced.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2014-046204, filed Mar. 10, 2014, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. A cartridge removably mountable to a main body of an
image forming apparatus, the cartridge comprising:

a developing unit having a developing roller configured to
perform development in contact with a photosensitive
drum;

two support mechanisms each configured to rotatably sup-
port the developing unit by a rotary shaft at an each end
of both ends of the cartridge in a direction parallel to a
rotary shaft of the developing roller; and

a biasing member provided on a same side as one of the two
support mechanisms with respect to the developing unit,
the biasing member being configured to apply a biasing
force to the developing unit so as to bring the developing
roller into contact with the photosensitive drum,

wherein, when a force against the biasing force is applied
to the developing unit, the developing unit is rotated
about the support shaft so that the developing roller is
separated from the photosensitive drum,

wherein the one of the two support mechanisms has a
bearing configured to hold the support shaft in a manner
that the support shaft is slidable in a plane orthogonal to
the support shaft, and

wherein, in a projection plane, onto which structural mem-
bers of the cartridge are projected, orthogonal to the
rotary shaft of the developing roller, an action point at
which the biasing force of the biasing member acts on
the developing unit is arranged in a region between a first
straight line connecting a rotation center of the develop-
ing roller and a rotation center of the photosensitive
drum, and a second straight line passing through the
support shaft and being parallel to a slide direction of the
support shaft.

2. A cartridge according to claim 1, wherein, in the projec-
tion plane, the first straight line and the second straight line
are substantially parallel to each other.

3. A cartridge according to claim 1, wherein, in the projec-
tion plane, the first straight line and a straight line parallel to
a direction in which the biasing force acts on the action point
are substantially parallel to each other.

4. A cartridge according to claim 1, wherein, in the projec-
tion plane, an angle formed by a straight line connecting the
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support shaft and the action point and a straight line parallel to
a direction in which the biasing force acts on the action point
is smaller than 90°.

5. A cartridge according to claim 1, wherein the developing
unit is provided with a receiving portion configured to receive
the force against the biasing force, and

wherein, in the projection plane, a distance from the sup-

port shaft to the receiving portion is larger than a dis-

tance from the support shaft to the action point.

6. A cartridge according to claim 1, wherein the developing
unit is provided with a receiving portion configured to receive
the force against the biasing force, and

wherein, in the projection plane, a distance from the sup-

port shaft to the receiving portion is larger than a dis-

tance from the support shaft to the rotation center of the
developing roller.

7. A cartridge according to claim 1, wherein, in the projec-
tion plane, the slide direction is inclined with respect to the
first straight line so that the developing roller is pressed
against the photosensitive drum by a component force, which
acts in the slide direction, of self-weight of the developing
unit.

8. A cartridge according to claim 1, wherein a moment
about the support shaft caused by self-weight of the develop-
ing unit acts in a direction in which the developing roller is
separated from the photosensitive drum, and

wherein the biasing force of the biasing member has a

vertically upward component force.

9. A cartridge according to claim 1, wherein the bearing is
provided with an elongated hole, and

wherein the support shaft is slidable in a longitudinal direc-

tion of the elongated hole.

10. A cartridge according to claim 1, wherein the biasing
member comprises an extension spring.

11. A cartridge according to claim 1, further comprising a
drive transmission portion configured to transmit a driving
force to the developing roller, the drive transmission portion
being provided on a same side as another of the two support
mechanisms.

12. An image forming apparatus, comprising:

a main body; and

a cartridge removably mounted to the main body,

wherein the cartridge comprises:

a developing unit having a developing roller configured
to perform development in contact with a photosen-
sitive drum;

two support mechanisms each configured to rotatably
support the developing unit by a rotary shaft at an each
end of both ends of the cartridge in a direction parallel
to a rotary shaft of the developing roller; and

a biasing member provided on a same side as one of the
two support mechanisms with respect to the develop-
ing unit, the biasing member being configured to
apply a biasing force to the developing unit so as to
bring the developing roller into contact with the pho-
tosensitive drum,

wherein, when a force against the biasing force is applied

to the developing unit, the developing unit is rotated

about the support shaft so that the developing roller is
separated from the photosensitive drum,
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wherein the one of the two support mechanisms has a
bearing configured to hold support shaft in a manner that
the support shaft is slidable in a plane orthogonal to the
support shaft, and

wherein, in a projection plane, onto which structural mem-
bers of the cartridge are projected, orthogonal to the
rotary shaft of the developing roller, an action point at
which the biasing force of the biasing member acts on
the developing unit is arranged in a region between a first
straight line connecting a rotation center of the develop-
ing roller and a rotation center of the photosensitive
drum, and a second straight line passing through the
support shaft and being parallel to a slide direction of the
support shaft.

13. An image forming apparatus according to claim 12,
wherein, in the projection plane, the first straight line and the
second straight line are substantially parallel to each other.

14. An image forming apparatus according to claim 12,
wherein, in the projection plane, the first straight line and a
straight line parallel to a direction in which the biasing force
acts on the action point are substantially parallel to each other.

15. An image forming apparatus according to claim 12,
wherein, in the projection plane, an angle formed by a straight
line connecting the support shaft and the action point and a
straight line parallel to a direction in which the biasing force
acts on the action point is smaller than 90°.

16. An image forming apparatus according to claim 12,
wherein the developing unit is provided with a receiving
portion configured to receive the force against the biasing
force, and

wherein, in the projection plane, a distance from the sup-
port shaft to the receiving portion is larger than a dis-
tance from the support shaft to the action point.

17. An image forming apparatus according to claim 12,
wherein the developing unit is provided with a receiving
portion configured to receive the force against the biasing
force, and

wherein, in the projection plane, a distance from the sup-
port shaft to the receiving portion is larger than a dis-
tance from the support shaft to the rotation center of the
developing roller.

18. An image forming apparatus according to claim 12,
wherein, in the projection plane, the slide direction is inclined
with respect to the first straight line so that the developing
roller is pressed against the photosensitive drum by a compo-
nent force, which acts in the slide direction, of self-weight of
the developing unit.

19. An image forming apparatus according to claim 12,
wherein a moment about the support shaft caused by self-
weight of the developing unit acts in a direction in which the
developing roller is separated from the photosensitive drum,
and

wherein the biasing force of the biasing member has a
vertically upward component force.

20. An image forming apparatus according to claim 12,

wherein the bearing is provided with an elongated hole, and
wherein the support shatt is slidable in a longitudinal direc-
tion of the elongated hole.
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